Tactical HF field expedient antenna performance Volume II by Turkes, Gurkan.
Calhoun: The NPS Institutional Archive
Theses and Dissertations Thesis Collection
1990-03
Tactical HF field expedient antenna performance
Volume II
Turkes, Gurkan.
















Thesis Advisor: Richard W. Adler
Approved for public release; distribution is unlimited
' . '. i 057
Unclassified
security classification of this page
REPORT DOCUMENTATION PAGE
I a Report Security Classification Unclassified l b Restrictive Markings
2a Security Classification Authority 3 Distribution Availability of Report Approved for public
2b Declassification Downgrading Schedule release; distribution is unlimited
Performing Organization Report Number(s) 5 Nlonitoring Organization Report Number(s)
6a Name of Performing Organization 6b Office Symbol 7a Name of Monitoring Organization
Naval Postraduate School (if app/icable, EC Naval Postgraduate School
6c Address (city. state. and ZIP code) 7Tb Address (city, state. and ZIP code)
Monterey. CA 93943-5000 Monterey, CA 93943-5000
Sa Name of Funding Sponsoring Organization 8b Office Symbol 9 Procurement Instrument Identification Number
USAISEIC if applicable)
ASB-SET-P
Sc Address (city, state, and ZIP code) 1 0 Source of Funding Numbers SED 13-S9
Ft. Huachuca. AZ 85613 Program Element No Prciect No 1 Iask No [\\ork Lnit Accession No
I1 Title (include security class~pcation) APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED.
TACTICAL HF FIELD EXPEDIENT ANTENNA PERFORMANCE VOl UMNI II
12 Personal Author(s) Gurkan Turkes
13a Type of Report 13b I ime Coxered 1.4 Date of Report iyear. month, day, 15 Page Count
Master's Thesis From lo March 1990 58
1 Supplementary Notation rhe views expressed in this thesis are those of the author and do not reflect the official policy or po-
sition of the Department of Defense or the U.S. Government.
I- Cosati Codes 1S Subject Terms (continue on reverse if necessarv and ideniitfy b blo- numiber')
Field oroup Subgroupr Computer Simulation. Numerical Electromagnetics Code (NEC), Tactical IIF Field An-
tennas
19 .',.bstract iccntinue on rcverse itf necessary and identify byv block numbcr i
This thesis investigates the performance of various configurations of tactical 1-igh Frequency (III-) field deployable an-
tennas in the presence of lossy earth. Antennas investigated include horizontal dipoles, short sloping wires, inverted vees, and
monopoles with buried and elevated radials. Numerical models of the antennas are exercised via the Numerical
Electromagnetics Code (NEC) for radiation pattern performance. Antennas are analyzed for applicability to (1) short-range
Near Vertical Incident Skvwave (NVIS). where hiph elevation radiation angles are required. (2) medium- and long-range low
radiation angle use, and (J) vertically polarized low-an.-Je radiation for ground wave communication. Good NVIS and ground
wave performance occurs for horizontal dipoles. Sloping wires and sloping dipoles are similar to horizontal dipoles but ex-
hibit a moderate amount of azimuth plane directivity. Vertical monopoles with at least 15 buried radials produce medium-
and long-range skvwave coverage and good ground wave performance. Four elevated radials for quarter-wavelength
monopoles are shown to out-perform 15 buried radials and are much easier to erect. The larger and more difficult-to-erect
inverted vee dipole slightly outperforms a monopole by virtue of modest azimuth plane directivity.
The results of this study can be included in an antenna engineering handbook and can be used to interface with existing
ionospheric propagation codes in order to obtain optimum communication effectiveness.
2( Distribution Availability of Abstract 21 Abstract Security Classification
[ unclassified unlimited 0 same as report C3 DTIC users Unclassified
22a Name of Responsible Individual 22b Telephone (include Atrea code) 22c Office S.mbo;
Richard W. Adler (41N3 646-2352 Code IC Ab
DD FORM 1473.3,; MAR 83 APR edition may be used until exhausted securiv cias if-cation of this page
All other editions are obsolete
Unclassified
Approved for public release; distribution is unlimited.
Tactical HF Field Expedient Antenna Performance Volume II
by
Gurkan Turkes
Lieutenant Junior Grade, Turkish Navy
B.S., Turkish Naval Academy, 1982
Submitted in partial fulfillment of the
requirements for the degree of







Richard W. Adler, Thesis Advisor
ond Reader
John P. Powers, Chairman,
Department of Electrical and Computer Engineering
ABSTRACT
This thesis investigates the performance of various configurations of tactical High
Frequency (HF) field deployable antennas in the presence of lossy earth. Antennas in-
vestigated include horizontal dipoles, short sloping wires, iaverted vees, and monopoles
with buried and elevated radials. Numerical models of the antennas are exercised via the
Numerical Electromarietics Ccod (N':C for radiation pattern performance. Antennas
are analyzed for applicability to (1) short-range Near Vertical Incident Skyvwave (NVIS),
where high elevation radiation angles are required, (2) medium- and long-range low ra-
diation angle use, and (3) vertically polarized low-angle radiation for ground wave com-
munication. Good NVIS and ground wave performance occurs for hori7ontal dipoles.
Sloping wires and sloping dipoles are similar to horizontal dipoles but exhibit a moderate
amount of azimuth plane directivity. Vertical monopoles with at least 15 buried radials
produce medium- and long-range skywave coverage and good ground wave performance.
Four elevated radials for quarter-wavelength monopoles are shown to out-perform 15
buried radials and arc much easier to erect. The larger and more difficult-to-erect in-
verted vee dipole slightly outperforms a monopole by virtue of modest azimuth plane
directivity.
The results of this study can be included in an antenna engineering handbook and
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A. APPENDIX C ............................................... I
1. Introduction ............................................ 1




The Numerical Electromagnetic s Code (NEC) input data sets are included for
all configurations of the antennas at frequencies of 3.8, 7.2, 14.2, 21.3, and 28.5 Mliz
over fair (average) ground, with relative permittivity of 10 and conductivity of 0.003
nthos',m. The firs: two RP cards produce field strengths at one mile for handbook use.
The remaining, RP cards provide azimuth plane radiation patterns for every ten degrecs
of take-off angle.
2. NEC input data sets
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 7.62M = 25'
CM FR=3. 8 MHZ
CM GROUND=O EPSILON=1O SIGMA=. 003
CE










RPO, 1, 121, 1300, 80 ,0. 0,0 ,3,
RPO, 1, 121, 1500, 70, 0. 0,0 ,3,
RPO,1,121,1500,60,0.0,0,3,0
RPO ,1, 121, 1500 ,50 ,0. 0,0,3,
RPO ,1, 121, 1500 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,0.0,0,3,0
RPO,1,1211,1500,20,0.0,0,3,0
RPO ,1, 121, 100 ,10 ,0. 0,0 ,3,
RPO,1,121,1500,0,0.0,0,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 10. 668M = 35'
CM FR=3. 8 MHZ
CM GROUND=O EPSILON=1O SIGMA=.003
CE










RPO, 1, 121, 1500,80 ,0. 0 ,,3,
RPO,1,121,1500,70,0.0,0,3,0
RPO,1,121,1500,60,0.0,0,3,0
RPO, 1, 121, 1500 ,50, 0. 0,0,3,
RP0, 1, 121, 1500 ,40 ,0. 0,0,3,
RP0,1,121,1500,30,0.0,0,3,0
RPO,1, 121, 1500 ,20 ,0. 0,0 ,3,
RPO ,1, 121, 1500, 10 ,0. 0,0,3,
RPO,1, 121, 1500 ,O 0. 0,0, 3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 15. 24M = 50'
CH FR=3. 8 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE








RP!, 1, 121,0, 7. 62, 0. 0,0, 3, 1609. 3
PLO,0,0,0







RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500 ,0, 0. 0,0,3,
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 27. 432M = 90'
CM FR=3. 8 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE













RPO, 1, 121, 1500,60, 0. 0,0 ,3,
RPO,1,121,1500,50,0. 0,0,3,0
RPO,1,121..1SOO,40,O.0,0,3,O
RPO, 1, 12141500.30,0. 0,0,




CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 36. 576 = 120'
CM FR=3. 8 MHZ
CM GROUND=0 EPSILON=10 SIGMA=. 003
CE














RPO, 1, 121, 1500 ,40 ,0. 0 ,O,3,0
RPO, 1, 121, 1500, 30 ,0. 0 ,O,3,
RPO ,1, 121, 1500 ,20 ,0. 0 ,C,3,0
RPO ,1, 121, 1500, 10 ,0. 0,0 ,3,0
EPa, 1, 121, 1500 ,O,0. 0,0, 3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H =7.62M = 25'
CM FR=7. 2 MHZ
CM GROUND=0 EPSILON=10 SIGMA=. 003
CE
















RPO, 1, 121, 1500, 30, 0. 0,0,3,0
RPO ,1, 121, 1500, 20 ,O.010 ,3,
RPO,1,121,1500,10,0.0,0,3,0
RPO ,1, 121, 1500 ,O,0. 0 ,,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 10. 668M = 35'
CM FR=7.2 MHZ
CM GROUND=0 EPSILON=1O SIGMA=.003
CE













RPO ,1, 121, 1500 ,50 ,0. 0,0,3 10
RPO ,1, 121, 1500 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,0.0,0,3,0
RPO, 1, 121, 1500, 20, 0. 0,0,3,
RPO,1,121,1500,10,0. 0,0,3,0
RPO, 1, 121, 1500 ,0, 0. 0,0, 3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 15. 24M = 50'
CM FR=7. 2 MHZ
CM GRGUNDO0 EPSILON=1O SIGMA=.003
rE













RPO ,1, 121, 1500 ,50 ,0. 0,0,3,







CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 27. 432M = 90'
CM FR=7. 2 MHZ
CM GROUND=0 EPSILON=1O SIGMA=.003
CE




















CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H =36. 576 = 120'
CM FR=7. 2 MHZ
Ui GROUN>C)D= EPSILON=10 SIGMA=.003
CE










RPO, 1, 121, 1500 ,80 ,0. 0,0,3,
RPO,1,121,1500,70,O. 0,0,3,0
RPO, 1, 121, 1500 ,60 ,0. 0 ,O,3,
RPO ,1, 121, 1500 ,50, 0. 0,0 ,3,
RPO, 1, 121, 1500 ,40, 0. 0,0,3,0
RPO,1, 121, 1500 ,30 ,0. 0 ,O,3,
RPO ,1, 121, 1500, 20 ,0. 0,0,3,




CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 7.624 = 25'
CM FR=14. 2 MHZ
CM GROUND=O EPSILON=10 SIGMA=. 003
CE










RPO, 1, 121, 1300,80,0. 0,0,3,0
RPO,1,121,1500,70,0.0,0,3,0
RPO,1,121,1500,60,0.0,0,3,0
RPO, 1, 121, 1300 ,50,0. 0,0 ,3,
RPO,1, 121, 1300 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,0.0,0,3,0
RPO,1,121,1500,20,0.0,0,3,0
RPO ,1, 121, 1500, 10 ,0. 0,0,3,0
RPO ,1, 121, 1500 ,0 ,O.0 ,0,3,
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 10.668i,1=35'
CM FR=14. 2 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE











RPO, 1, 121, 1500, 70 ,0. 0,0,3,
RPO,1,121,1500,60,0.0,0,3,0
RPO ,1, 121, 1500, 50 ,0. 0,0 .3,







CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 15. 24M=50'
CM FR=14. 2 MHZ
CM GROUND=O EPSILON=1O SIGMA=.003
CE










RPO ,1, 121, 1500 ,80 ,0. 0,0,3,
RPO,1,121,1500,70,0.0,0,3,C
RPO ,1, 121, 1500 ,60 ,0. 0 ,,3,
RPO,1, 121, 1500 ,50 ,0. 0,0,3,
RPO, 1, 121, 1500 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,O.0,0,3,O
RPO ,1, 121, 1500, 20 ,O.0 ,0,3,
RPO,1,121,1500,10,0.0,0,3,0
RPO, 1, 121, 1500 ,O, 0. 0 ,,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DTPOLE
CMl H = 27.4322M=90'
CMl FR=14. 2 MHZ
CM GROUND=0 EPSILON=1O SIGM'-A=. 003
CE
















RPO ,1, 121, 1500, 10 ,0. 0, 0,3,
RPO ,1, 121, 1500,0 ,0. 0 0, 3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOlEF
CIM H = 36. 576M=120'
C11 FR=1'+. 2 MHZ
CM GROUND=O EPSILON=10 SIGMA=. 003
CE












RPO,1, 121, 1500, 60 ,0. 0,0,3,
RPO, 1, 121, 1500, 50 ,0. 0,0,3,




RPO ,1, 121, 1500,0 ,0. 0,0 ,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 7.62M=25'
CM FR=21. 3 MHZ
CM GROUND=0 EPSILON=1O SIGMA=.003
CE

















RPO, 1, 121, 1500, 10,0. 0,0,3,0
RPO,1,121,1500,O,0.0,0,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 10. 668M=35'
CM FR=21.3 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE














RPO, 1, 121, 1500 ,50, 0. 0,0,3,
RPO, 1, 121, 1500 ,40 ,0. 0,0,3,





CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 15. 24M=50'
CM FR=21.3 MHZ
CM GROUND=0 EPSILON=10 SIGMA=. 003
CE




















CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 27. 432M1=90'
CM FR=21. 3 MHZ
CM GROUND=O EPSILON=10 SIGMA=.003
CE












RPO,1, 121, 1500, 70 ,0. 0,0,3,
RPO,1,121,1500,60,0..0,0,3,0







CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 36. 570M=120'
CM FR=21.3 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE




















CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 7.62M=25'
CM FR=28.5 MHZ
CM GROUND=O EPSILON=10 SIGMA=.003
CE















RPO,1, 121, 1500 ,40,0. 0,0 ,3,
RPO,1,121,1500,30,0. 0,0,3,0
RPO,1,121,1500,20,0. 0,0,3,0
RPO,1, 121, 1500, 10 ,0. 0,0,3,
RPO,1, 121, 1500,0, 0. 0,0 ,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 10. 668M=35'
CM FR=28. 5 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE















RPO, 1, 121, 1500, 30 ,0. 0,0,3,




CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 15. 24M=50'
CM FR=28.5 MHZ
CM GROUND=0 EPSILON=10 SIGMA=.003
CE











RPO, 1, 121, 1500, 70, 0. 0,0,3,




RPO,1, 121, 1500, 20 ,0. 0,0,3,
RPO,1, 121, 1500, 10,0. 0, 0,3,
RPO,1,121,1500,0,0. 0,0,3,0
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 27. 432M=90'
CM FR=28. 5 MHZ
CM GROUND=0 EPSILON=1O SIGMA=.003
CE
















RPO ,1, 121, 1500 ,20 ,0. 0 ,,3,
RPO, 1, 121, 1500, 10, 0. 0,0,3,
RPO, 1, 121, 1500 ,0 ,0. 0,0,3,
EN
CM HALF WAVELENGTH HORIZONTAL DIPOLE
CM H = 36. 576M=120'
CM FR=28.5 MHZ
CM GROUND=O EPSILON=1O SIGMA=.003
CE











RPO ,1, 121, 1500 ,70 ,0. 0,0 ,3,0
RPO,1,121,1500,60,0.0,0,3,0
12
RPO ,1, 121, 1500,50,0. 0,0,3,






CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=45
CM FREQUENCY 3.8 MHZ
CM WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18. 939M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,13.956,1.284, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265










RPO, 1, 121, 1500, 80 ,0. 0,0 ,3,
RPO ,1, 121, 1500 ,70 ,O.0 ,0,3,
RPO,1,121,1500,60,O.O,0,3,0
RPO,1, 121, 1500 ,50 ,O.0,0 ,3,
RPO,1,121,1500,40,0.0,0,3,O
RPO, 1, 121, 1500, 30 ,0. 0,0 ,3,0




CM GEOMETRY QUARTER -WATVLENG3TH SLPNGWR
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=45
CM FREQUENCY 3. 8 MHZ
CM WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18.939M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,13. 956,13. 476, .010265
GW 2,10, 0,0,27. 432, 0,0,0, .010265













RPO ,1, 121, 1500 ,60, 0. 0,0,3,
RPO ,1, 121, 1500, 50 ,0. 0,0,3,0
RPO,1,121,1500,40,0. 0,0,3,0
RPO, 1, 121, 1500 ,30, 0. 0,0,3,0
RPO ,1, 121, 1500 ,20, 0. 0,0,3,
RPO,1,121,1500,10,0.0,0,3,0
RPO, 1, 121, 1500,0 ,0. 0,0, 3,0
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP =50' = 15. 24M
CM TOP ANGLE=4O FEED AT TOP
CM FREQUENCY 3.8 MHZ
CM WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18. 939M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,12.6866,.1209, .010265
GW 2,10, 0,0,15. 24, 0,0,0, .010265
















RPO, 1, 121, 1500 ,20, 0. 0,0,3,
RPO,1,121,1500,10,0.0,0,3,0
RPO ,1, 121, 1500, 0, 0. 0,0,3,
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
14
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 3. 8 MHZ
CM WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18. 939M
CM WIRE #12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMIA = .003
CE
GW 1,10, 0,0,27.432, 0,9.8684,10.3395, .010265
GW 2,10, 0,0,27.432, 0,0,0, .010265








RP1,1, 121,0, 7. 62, 0. 0,0,3, 1609. 3
PLO,O,O,0
RPO, 1, 121, 1500, 80 ,0. 0,0 ,3,
RPO, 1, 1215 1500, 70 ,O.0,0 ,3,
RPO,1, 121, 1500, 60 ,0. 0 ,O,3,
RPO, 1, 121, 1500, 50, 0. 0,0,3,
RPO ,1, 121, 1500 ,40 ,0. 0,0,3,
RPO, 1, 121, 1500, 30 ,0. 0 ,,3,




CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 7. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE .#12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA .003
CE
GW 1,10, 0,0,15.24, 0,7.3645,7.8755, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265










RPO ,1, 121, 1500 ,80 ,0. 0,0,3,
RPO,1,121,1500,70 ,0.0,O,3,O
RPO,1, 121, 1500 ,60 ,0. 0,0 ,3,
RPO, 1, 121, 1500 ,50, 0. 0,0, 3,0
1.5
RPO,1, 121, 1500 ,40, 0. 0,0 ,3,
RPO,1,121,1500,30,0.O,0,3,O
RPO, 1, 121, 1500,20,0. 0,0 ,3,
RPO,1,121,1500,10,0. 0,0,3,0
RPO, 1, 121, 1500 ,0 ,0. 0,0,3,
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
Ch HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 7.2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41.66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE #f12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,7.3645,20.0675, .010265
GW 2,10, 0,0,27. 432, 0,0,0, .010265




















CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 7.2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE #k12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,5.2075,6.2203, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265



















RPO ,1, 121, 1500,0 ,0. 0,0,3,0
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 7. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE #/12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,5.2075,18.4123, .010265
GW 2,10, 0,0,27. 432, 0,0,0, .010265











RPO, 1, 121, 1500, 70, 0. 0,0,3,
RPO,1,121,1500,60,0.0,0,3,0
RPO,1,121,1500,50,0.0,O,3,0




RPO ,1, 121, 1500,0, 0. 0,0,3,
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP =50' = 15. 24M
CM TOP ANGLE=45 FEED AT TOP
17
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,3.7347,11.5053, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265










RPO ,1, 121, 1500 ,80 ,0. 0,0,3,
RPO,1,121,1500,70,O. 0,0,3,0
RPO, 1, 121, 1500 ,60, 0. 0,0,3,
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0.0,0,3,0





CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #k12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,3.7347,23.6973, .010265
GW 2,15, 0,0,27.432, 0,0,0, .010265












RPO,1, 121, 1500 ,60 ,0. 0,0,3,
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0.0,0,3,O
RPO, 1, 121, 1500, 30 ,0. 0,0,3,
RPO,1,121,1500,20,0.0,O,3,O
RPO,1, 121, 1500, 10,0. 0,0 ,3,
RPO,1,121,1500,O,O.0,O,3,O
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=3O FEED AT TOP
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #P12 ( R = . 010265M )
CM GROUND (0) EPSILON =10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,2.6409,10.6659, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265












RPO ,1, 121, 1500 ,60 ,0. 0 ,O,3,
RPO, 1, 121, 1500 ,50 ,O.0 ,0 ,3
RPO ,1, 121, 1500 ,40 ,0. 0,0 ,3,
RPO ,1, 121, 1500, 30, 0. 0,0 ,3,
RPO, 1, 121, 1500 ,20 ,0. 0 ,,3,
RPO, 1, 121, 1500, 10 ,0. 0 ,,3,0
RPO,1,121,1500,O,O. 0,0,3,0
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM 14EIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=3O FEED AT TOP
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES =21. 1268M
CM WAVELENGTH FOR GROUND WAVES =6.459M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 ,SIGMA =.003
CE
GW 1,10, 0,0,27.432, 0,2.6409,22.8579, .010265
GW 2,15, 0,0,27.432, 0,0,0, .010265











RP0, 1, 121, 1500, 80,0. 0,0,3,









CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 21. 3 MHZ
C1M. WAVELENGTH FOR SKYWAVES = 14. 08451,,
CM WAVELENGTH FOR GROUND WAVES =4. 385M
CM WIRE 1#12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,2.4898,12.7502, .010265
GW 2,15, 0,0,15.24, 0,0,0, .010265




















CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP =90' = 27. 432M
CM TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 21. 3 MHZ
20
CM WAVELENGTH FOR SKYAVES = 14. 0845M
Cm WAVELENGTH FOR GROUND WAVES = 4. 385M
CM WIRE #t12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,2.4898,24. 9422, .010265
GW 2,25, 0,0,27.432, 0,0,0, .010265










RPO ,1, 121, 1500 ,80 ,0. 0,0, 3,0
RPO, 1, 121, 1500, 70 ,0. 0 ,,3,
RPO ,1, 121, 1500 ,60 ,0. 0,0,3,
RPO ,1, 121, 1500 ,50, 0. 0,0 ,3,0
RPO ,1, 121, 1500 ,40 ,0. 0 ,O,3,
RPO ,1, 121, 1500 ,30, 0. 0,0,3,




CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CMl CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 21. 3 MHZ
Cm WAVELENGTH FOR SKYWAVES = 14. 0845M
CM WAVELENGTH FOR GROUND WAVES = 4. 3851M
CM WIRE #k12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,1.7606,12.1906, .010265
GW 2,15, 0,0,15. 24, 0,0,0, .010265











RPO, 1, 121, 1500, 70 ,O.0 ,O,3,
RPO ,1, 121, 1500 ,60 ,0. 0 ,,3,
RPO,1,121,1500,50,0.0,O,3,0
RPO,1,121,1500.40,0.0,0,3,0
RPO, 1, 121, 1500, 30 ,0. 0,0,3,
21
RPO,1, 121, 1500, 20, 0. 0,0,3,
RPO,1, 121, 1500, 10,0. 0 ,O,
RPO, 1, 121, 1500 ,O,0. 0,0,3,
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 21. 3 MHZ
CM WAVELENGTH FOR SKYWAVES = 14. 0845M1
CM WAVELENGTH FOR GROUND WAVES = 4. 38511
CM WIRE #~12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,1.7606,24.3826, .010265
GW 2,25, 0,0,27.432, 0,0,0, .010265













RPO ,1, 121, 1500 ,50, 0. 0,0,3,
RPO ,1, 121, 1500 ,40 ,O.0,0,3,0
RPO ,1, 121, 1500, 30 ,0. 0 ,,3,
RPO,1,121,1500,20,0. 0,0,3,0
RPO, 1, 121, 1500, 10 ,0. 0 ,,3,
RPO,1,121,1500,0,0.0,O,3,0
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15.24M1
C'm TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 28.5 MHZ
CM WAVELENGTH FOR SKYWAVES = 10. 526311
CM WAVELENGTH FOR GROUND WAVES = 3. 299M1
CM WIRE #12 ( R = .010265M1 )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,1.8608,13.3792, .010265
GW 2,20, 0,0,15.24, 0,0,0, .010265










RPO, 1, 121, 1500,80, 0. 0,0,0
RPO, 1, 121, 1500, 70 ,0. 0,0,3,0
RPO,1,121,1500,60,0.0,0,3,0
RPO,1,121,1500,50,0.0,0,3,O
RPO, 1, 121, 1500 ,40, 0.0, 0,3,0
RPO,1,121,1500,30,0.0,0,3,0
RPO, 1, 121, 1500 ,20 ,0. 0,0,3,0
RPO ,1, 121, 1500, 10 ,0. 0,0,3,
RPO,1,121,1500,0,0.0 ,0,3,0
EN
CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
cm TOP ANGLE=45 FEED AT TOP
CM FREQUENCY 28. 5 MHZ
CM WAVEL:,GJTH FOR SKYWAVES = 10. 5263M
CM WAVELENGTH FOR GROUND WAVES = 3.299M
CM WIRE #/12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,1.8608,25.5712, .010265
GW 2,35, 0,0,27.432, 0,0,0, .010265











RPO,1, 121, 1500,70 ,0. 0,0,3,0
RPO, 1, 121, 1500,60,0. 0,0,3,0







CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP =50' = 15. 24M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 28. 5 MHZ
CM WAVELENGTH FOR SKYWAVES =10. 5263M
23
CM WAVELENGTH FOR GROUND WAVES = 3. 299M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,15.24, 0,1.3158,12.9610, .010265
GW 2,20, 0,0,15. 24, 0,0,0, .010265











RPO, 1, 121, 1500, 70, 0. 0 ,,3,0
RPO,1,121,1500,60,0. 0,0,3,0
RPO, 1, 121, 1500 ,50 ,0. 0,0,3,
RPO,1,121,1500,40,0.0,0,3,0
RPO,1,121,1500,30,0.0,O,3,0




CM GEOMETRY QUARTER-WAVELENGTH SLOPING WIRE
CM CONNECTED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30 FEED AT TOP
CM FREQUENCY 28.5 MHZ
CM WAVELENGTH FOR SKYWAVES =10. 5263M
CM WAVELENGTH FOR GROUND WAVES = 3. 299M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,10, 0,0,27.432, 0,1.3158,25.1530, .010265
GW 2,35, 0,0,27.432, 0,0,0, .010265





















CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=70
CM FREQUENCY 3. 8 MHZ
CM WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18. 939M
CM WIRE #112 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.1,15.24, 0,37.193,1.74, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265








CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=5O
CM FREQUENCY 3. 8 MHZ
C'M WAVELENGTH FOR SKYWAVES = 78. 9473M
CM WAVELENGTH FOR GROUND WAVES = 18. 939M
CM WIRE #112 ( R = .010265M )
CM GROUND (0) EPSILON =10 , SIGMA .003
CE
GW 1,11, 0,.01,27.432, 0,30.2485,2.0589, .010265
GW 2,10, 0,0,27.432, 0,0,0, .010265













RPO,1, 121, 1500 ,50, 0. 0,0,3,






CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30 CENTER FEED
CM FREQUENCY 7. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE 1#12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,27.432, 0,10.425,9.3927, .010265
GW 2,10, 0,0,27. 432, 0,0,0, .010265










RP0, 1, 121, 1500, 80 ,0. 0,0, 3,0




RPO, 1, 121, 1500, 30 ,0. 0 ,O,3,
RPO,1,121,1500,20,0.0,0,3,0
RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500,0 ,0. 0,0,3 ,0
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=4S CENTER FEED
CM FREQUENCY 7. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 6611-
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,15.24, 0,14.739,.511, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265












RPO,1, 121, 1500, 70,0. 0,0,3,0
RPO,1,121,1500,60,0.0,0,3,0
RPO, 1, 121, 1500,50, 0. 0,0,3,0
RPO,1, 121, 1500 ,40,0. 0,0,3,
RPO ,1, 121, 1500 ,30, 0. 0,0 ,3,
RPO ,1, 121, 1500, 20 ,0. 0,0,3,
RPO, 1, 121, 1500, 10 ,0. 0,0,3,0
RPO,1,121,1500,0,0. 0,0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=45 CENTER FEED
CM FREQUENCY 7. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 41. 66M
CM WAVELENGTH FOR GROUND WAVES = 11. 785M
CM WIRE #12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,27.432, 0,14.739,12.703, .010265
GW 2,10, 0,0,27.432, 0,0,0, .010265








RP1, 1, 121,0, 7. 62 ,0.0,0, 3, 1609. 3
PLO,0,0,0
RPO,1,121,1500,80,0.0,0,3,0









CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' 15. 24M
CM TOP ANGLE=30
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #12 ( R = .010265M )
27
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,15. 24, 0,5.2917,6.0918, .010265
GW 2,10, 0,0,15.24, 0,0,0, .010265











RPO, 1, 121, 1500, 70 ,0. 0,0,3,
RPO,l,121,1500,60,0. 0,0,3,0
RPO,1,121,1500,50,0. 0,0,3,0
RPO ,1, 121, 1500 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,0.0,0,3,0
RPO,1,121,1500,20,0.0,0,3,0
RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500 ,0 ,0. 0,0,3,
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.4591M
CM WIRE #12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA =.003
CE
GW 1,11, 0,0O1,27.432, 0,5.2917,18.2838, .010265
GW 2,10, 0,0,27.432, 0,0,0, .010265











RPO, 1, 121, 1500, 70 ,0. 0,0,3,
RPO,1,121,1500,60,0.0,0,3,0







CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=45
CM FREQUENCY 14. 2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #'12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,15.24, 0,7.4795,7.7705, .010265
GW 2,10, 0,0,15. 24, 0,0,0, .010265




















CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' 27. 432M
CM TOP ANGLE=45
CM FREQUENCY 14.2 MHZ
CM WAVELENGTH FOR SKYWAVES = 21. 1268M
CM WAVELENGTH FOR GROUND WAVES = 6.459M
CM WIRE #f12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA =.003
CE
GW 1,11, 0,.01,27.432, 0,7.4795,19.9625, .010265
Gki 2,15, 0,0,27.432, 0,0,0, .010265











RPO, 1, 121, 1500, 80, 0. 0,0 ,3,0
RPO,1,121,1500,70,0.0,0,3,0
RPO,1,121,1500,60,0. 0,0,3,0
RPO,1, 121, 1500 ,50,0. 0,0,3,
RPO ,1, 121, 1500 ,40 ,0. 0,0,3,
RPO,1,121,1500,30,0.0,0,3,0
RPO,1,121,1500,20,0.0,O,3,0
RPO, 1, 121, 1500, 10, 0.0, 0,3,
RPO,1,121,1500,0,0. 0,0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=30
CM FREQUENCY 21.3 MHZ
CM WAVELENGTH FOR SKYWAVES = 14. 0845M
CM WAVELENGTH FOR GROUND WAVES = 4. 385M
CM WIRE #k12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,15.24, 0,3.5312,9.1412, .010265
GW 2,15, 0,0,15. 24, 0,0,0, .010265










RPO, 1, 121, 1500 ,80 ,0. 0,0 ,3,
RPO,1,121,1500,70,0.0,0,3,0




RPO, 1, 121, 1500, 20 ,0. 0,0,3,
RPO, 1, 121, 1500, 10 ,0. 0,0,3,0
RPO,1,121,1500,0,0.0,0,3,O
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=30
CM FREQUENCY 21. 3 MHZ
CM WAVELENGTH FOR SKYWAVES =14. 0845M
CM WAVELENGTH FOR GROUND WAVES =4. 385M
CM WIRE #112 ( R = .010265M )
30
CM GROUND (0) EPSILON = 10 , SIGMA =.003
CE
GW 1,11, 0,.01,27.432, 0,3.5312,21.3332, .010265
GW 2,15, 0,0,27.432, 0,0,0, .010265










RPO, 1, 121, 1500 ,80, 0. 0,0 ,3,
RPO, 1, 121, 1500, 70, 0. 0,0,3,
RPO,1, 121, 1500 ,60, 0. 0,0,3,
RPO ,1, 121, 1500 ,50, 0. 0,0,3,






CM GEOMETRY HAT V-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' 15. 24M
CM TOP ANGLE=45
CM FREQUENCY 21. 3 MHZ
Cim WAVELENGTH FOR SKYWAVES = 14. 0845M
CM WAVELENGTH FOR GROUND WAVES = 4. 385M
CM WIRE #/12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,.01,15.24, 0,4.9897,10.2603, .010265
GW 2,15, 0,0,15. 24, 0,0,0, .010265










RPO ,1, 121, 1500, 80 ,0. 0,0,3,
RPO ,1, 121, 1500, 70 ,0. 0,0, 3,0
RPO,1,121,1500,60,0. 0,0,3,0








CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' = 27. 432M
CM TOP ANGLE=45
CM FREQUENCY 21.3 MHZ
CM WAVELENGTH FOR SKYWAVES = 14. 0845M
CM WAVELENGTH FOR GROUND WAVES = 4. 385M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA =.003
CE
GW 1,11, 0,.01,27.432, 0,4.9897,22.4523, .010265
GW 2,25, 0,0,27. 432, 0,0,0, .010265












RPO ,1, 121, 1500 ,60 ,0. 0,0 ,3,
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0.0,0,.3,0
RPO, 1, 121, 1500 ,30, 0. 0,0 ,3,





CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=3O
CM FREQUENCY 28.5 MHZ
CM WAVELENGTH FOR SKYWAVES = 10. 5263M
CM WAVELENGTH FOR GROUND WAVES = 3. 299M
CM WIRE #12 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,0O1,15.24, 0,2.6416,10.6819, .010265
GW 2,20, 0,0,15.24, 0,0,0, .010265











RPO,1, 121, 1500, 80 ,O.0,0,3,
RPO, 1, 121, 1500, 70,0. 0,0 ,3,0
RPO,1, 121, 1500, 60,0. 0,0,3,
RPO,1, 121, 1500,50 ,0. 0,0,0
RPO,1,121,1500,40,O. 0,0,3,0
RPO,1,121,1500,30,0.0,O,3,0




CM GEOMETRY HALF-WAVELE~NGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 90' 27. 432M
CM TOP ANGLE=30
CM FREQUENCY 28.5 MHZ
CM WAVELENGTH FOR SKYWAVES = 10. 5263M
CM WAVELENGTH FOR GROUND WAVES = 3. 299M
CM WIRE #~12 ( R = . 010265M )
CM GROUND (0) EPSILON = 10 , SIGMA =.003
CE
GW 1,11, 0,.01,27.432, 0,2.6416,22.8739, .010265
GW 2,30, 0,0,27.432, 0,0,0, .010265















RPO, 1, 121, 1500, 30, 0. 0,0,3,
RPO,1,121,1500,20,0.0,0,3,0
RPO ,1, 121, 1500, 10 ,0. 0,0 ,3,
RPO,1,121,1500,0,0. 0,0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
CM DETACHED TOWER WITH 4' GROUND ROD
CM HEIGHT FROM TOP = 50' = 15. 24M
CM TOP ANGLE=45
CM FREQUENCY 28.5 MHZ
Cm WAVELENGTH FOR SKYWAVES = 10. 5263M
CM WAVELENGTH FOR GROUND WAVES = 3. 299",
33
CM WIRE #112 ( R = .010265M )
CM GROUND (0) EPSILON = 10 , SIGMA = .003
CE
GW 1,11, 0,0O1,15.24, 0,3.7316,11.5184, .010265
GW 2,20, 0,0,15.24, 0,0,0, .010265




















CM GEOMETRY HALF-WAVELENGTH SLOPING DIPOLE
C11 DETACHED TOWER WITH 4' GROUND ROD
CMI HEIGHT FROM TOP = 90' = 27. 432A
CM TOP ANGLE=45
CM FREQUENCY 28. 5 MHZ
CMl WAVELENGTH FOR SKYWAVES = 10. 5263M
CM WAVELENGTH FOR GROUND WAVEO = 3. 299M
CM WIRE #112 ( R = .010265M )
CM GROUND (0) EPSILON = 10 ,SIGMA .003
CE
GW 1,11, 0,.01,27.432, 0,3.7316,23.7104, .010265
GW 2,30, 0,0,27.432, 0,0,0, .010265





















CM GEOMETRY QUARTER WAVELENGTH MIONOPOLE
CM 4 FEET GROUND ROD
CM FREQUENCY 3. 8MHZ
CM WIRE #12 ( RADIUS R=.010265M)
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,0, 0,0,19. 7368, .010265





















CM GEcJ ETRY QUARTER WAVELENGTH MONOPOLE
C'm 4 FEET GROUND ROD
CMl FREQUENCY 7. 2MHZ
CM WIRE #12 ( RADIUS R=.010265M)
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,0, 0,0,10.4166, .010265

















RPO, 1, 121, 1500 ,30,0. 0,0,0
RPO, 1, 121, 1500,20 ,0. 0,0,3 , 0
RPO, 1, 121, 1500, 10,0. 0,0 ,3,
RPO,1,121,1500,0,O.0,O,3,0
EN
CM GEOMETRY QUARTER WAVELENGTH MONOPOLE
CM 4 FEET GROUND ROD
CM FREQUENCY 14. 2MHZ
CM WIRE #A12 ( RADIUS R=. 010265M)
CM GROUND(0) EPSILON = 10 SIGMA-. 003
CE
GW 1,10, 0,0,0, 0,0,5. 2816, .010265


















RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO,1,121,1500,0,0.0,0,3,0
EN
CM GEOMETRY QUARTER WAVELENGTH MONOPOLE
CM 4 FEET GROUND ROD
CM FREQUENCY 21.3MHZ
CM WIRE #t12 ( RADIUS R=.010265M)
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,0, 0,0,3.5211, .010265



















RPO ,1, 121, 1500, 10,0. 0,0,3,
RPO, 1, 121, 1500 ,O, 0. 0,0,3,
EN
CM GEOMETRY QUARTER WAVELENGTH MONOPOLE
CM 4 FEET GROUND ROD
CM FREQUENCY 28.5MHZ
CM WIRE #k12 ( RADIUS R=.010265M)
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,0, 0,0,2.6315, .010265











RPO, 1, 121, 1500 ,80 ,0. 0,0,3,









CM1 GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 25'=7.62M
CM 10QTH ENDS AT HEIGHT = 10.43'=3.1802M
CM FREQUENCY 3. 8MHZ
CM GROUND(O) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,7.62, 0,19.2309,3.1802, .010265












RPO ,1, 121, 1500,80,0. 0 ,,3,0









CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 35'=10.668M
CM BOTH ENDS AT HEIGHT = 14 .59'=4.4512M
CM FREQUENCY 3. 8MHZ
CM GROUND(0) EPSILON = 10 SIGMA=. 003
CE
GW 1,10, 0,0,10.668, 0,18.5465,3.9177, .010265














RPO, 1, 121, 1500 ,50 ,0. 0,0 ,3,0
RPO,1,121,1500,40,0.0,0,3,0
RPO,1,121,1500,30,0.0,0,3,O
RPO, 1, 121, 1500, 20 ,0. 0,0,3,0
RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500,0 ,0. 0,0,3,0
EN
CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
cm APEX HEIGHT ABOVE GROUND = 50'=15.24M
CM BOTH ENDS AT HEIGHT = 10 . 13'=3. 0889M
CM FREQUENCY :3. 8MHZ
CM GROUND(0) :EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,15.24, 0,15.5528,3.0889, .010265


















RPO, 1, 121, 1500, 10 ,0. 0,0 ,3,0
RPO ,1, 121, 1500 ,0 ,0. 0,0,3,
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 90'=27.432M
CM BOTH ENDS AT HEIGHT = 12. 3128M=40. 3859'
CM FREQUENCY 3. 8MHZ
CM GROUND(O) EPSILON =10 SIGMA.003
CE
GW 1,10, 0,0,27.432, 0,12.6865,12.3128, .010265



















RPO, 1, 121, 1500 ,0 ,O.0,0,3,0
EN
CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =120'=36.576M
CM BOTH ENDS AT HEIGHT = 70. 37'=21. 4567M
CM FREQUENCY :3. 8MHZ
CM GROUND(0) :EPSILON =10 SIGMA=.003
CE
GW 1,10, 0,0,36.576, 0,12.6865,21.4567, .010265












RPO ,1, 121, 1500, 80 ,0. 0,0,3,
RPO,1,121,1500,70,0.0,0,3,0
RPO,1,121,1500,60,0. 0,0,3,0





RPO, 1, 121, 1500 ,0 ,0. 0,0,3,
EN
CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =25'=7.62M
CM BOTH ENDS AT HEIGHT = 13 .3'=4.0576M
CM FREQUENCY :7.2MHZ
CM GROUND(0) :EPSILON =.10 SIGMA=.003
CE
GW 1,10, 0,0,7.62, 0,9.7878,4.0576, .010265














RPO ,1, 121, 1500, 50 ,0. 0,0,3,






CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 35'=10.668M
CM BOTH ENDS AT HEIGHT = 10 .83'=3. 3028M
CM FREQUENCY :7.2MHZ
CM GROUND(0) :EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,10. 668, 0,7. 3652,3. 3028, .010265














RPO, 1, 121, 1500, 60,0. 0,0 ,3,0
RPO,1,121,1500,50,0.0,0,3,0
RPO,1, 121, 1500 ,40 ,0. 0,0,3,
RPO ,1, 121, 1500 ,30, 0. 0,0,3,
RPO, 1, 121, 1500 ,20, 0. 0,0,3,
RPO ,1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500 ,0 ,0. 0,0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 50'=15. 24M1
CM BOTH ENDS AT HEIGHT = 23. 8157'=7. 2609M
CM FREQUENCY 7. 2MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,15.24, 0,6.6952,7.2609, .010265












RPO ,1, 121, 1500, 70 ,0. 0,0,3,0
RPO, 1, 121, 1500 ,60 ,0. 0,0,3,




RPO, 1, 121, 1500, 10 ,0. 0,0,3,
RPO ,1, 121, 1500,0 ,0. 0,0,3,
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 90'=27. 432M1
* CM BOTH ENDS AT HEIGHT = 63. 8055M1=19. 4529'
CM FREQUENCY 7.2MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
41
CE
GW 1,10, 0,0,27.432, 0,6.6952,19.4529, .010265





















CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =120'=36.576M
CM BOTH ENDS AT HEIGHT = 98. 009'=29. 8808M
CM FREQUENCY 7. 2MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,36.576, 0,6.6952,29.8808, .010265























CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
C)1 APEX HEIGHT ABOVE GROUND =25'=7.62M
CM BOTH ENDS AT HEIGHT = 11. 72'=3. 5741M
CM FREQUErrv 14. 2MH?
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,7.62, 0,3.3949,3.5741, .010265













RPO, 1, 121, 1500 ,60 ,0. 0,0,3,
RPO, 1, 121, 1500 ,50 ,0. 0,0 ,3,






CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 35'=10.668M
CM BOTH ENDS AT HEIGHT = 21. 7204'=6. 6221M
CM FREQUENCY 14. 2MHZ
CMI GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,10.668, 0,3.3949,6.6221, .010265

















RPO, 1, 121, 1500 ,20, 0. 0,0,3,0




CM GEOMETRY HALF-WA'VELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 50'=15.24M
CM BOTH ENDS AT HEIGHT = 38. 85'=11. 8451M
CM FREQUENCY 14. 2MHZ
CM GROUND(0) EPSILON = 10 SIGMA=. 003
CE
GW 1,10, 0,0,15. 24, 0,3.3949,11.8451, .010265










RPO ,1, 121, 1500 ,80 ,0. 0,0,3,
RPO,1,121,1500,70,0.0,0,3,0
RPO,1,121,1500,60,0. 0,0,3,0







CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 90'=27.432M
CM BOTH ENDS AT HEIGHT = 76. 7064M=23. 3861'
CM FREQUENCY 14. 2MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,27.432, 0,3.3949,23.3861, .010265





















CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =120'=36.576M
CM BOTH ENDb AT HEIGHT = 106. 69'=32. 5301M1
CM FREQUENCY :14. 2MHZ
CM GROUND(0) :EPSILON = 10 SIGM=. 003
CE
GW 1,10, 0,0,36.576, 0,3.3949,32.5301, .010265















RPO ,1, 121, 1500 ,40, 0. 0,0 ,3,
RPO,1,121,1500,30,0. 0,0,3,0




CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =25'=7.62M
CM BOTH ENDS AT HEIGHT = 16. 1464'=4.9227M
CM FREQUENCY 21.3MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,7.62, 0,2.2633,4.9227, .010265






















CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 35'=10.668M
CM BOTH ENDS AT HEIGHT = 26 . 1438'=7.9707M
CM FREQUENCY :21.3MHZ
CM GROUND(0) :EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,10.668, 0,2.2633,7.9707, .010265















RPO, 1, 121, 1500 ,40, 0. 0,0,3,
RPO, 1, 121, 1500, 30,0. 0,0,3,




CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 50'=15.24M
CM BOTH ENDS AT HEIGHT = 41. 14'=12.5427M
CM FREQUENCY 21.3MHZ
CM GROUND(0) EPSILON = 10 SIGHlA=.003
CE
GW 1,10, 0,0,15. 24, 0,2.2633,12.5427, .010265





















CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 90'=27.432M
CM BOTH ENDS AT HEIGHT = 24. 7347M=81. 1298'
CM FREQUENCY 21. 31HZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,27.432, 0,2.2633,24.7347, .010265













RPO ,1, 121, 1500, 60 ,0. 0,0,3,0
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0. 0,0,3,0
RPO, 1, 121, 1500, 30 ,0. 0 ,,3,
RPO,1,121,1500,20,0. 0,0,3,0
RPO ,1, 121, 1500, 10 ,O.0,0,3,
RPO ,1, 121, 1500 ,0 ,0. 0,0 ,3,
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =120'=36.576M
CM BOTH ENDS AT HEIGHT =111. 1221'=33. 8787M
CM FREQUENCY 21. 3MHZ
CM GROUND(O) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,36.576, 0,2.2633,33.8787, .010265












RPO ,1, 121, 1500,80 ,0. 0,0, 3,0
RP0 1, 121, 1500, 70, 0. 0,0 ,3,0
RPO, 1, 121, 1500 ,60 ,0. 0,0,3 ,0
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0.0,0,3,0
RPO, 1, 121, 1500 ,30 ,0. 0,0,3,
RPO, 1, 121, 1500, 20, 0. 0,0,3,0
RPO,1, 121, 1500, 10, 0. 0,0,3,
RPO,1,121,1500,0,0.0,0,3,0
EN
CM GEOMETRY :HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND =25'=7.62M
CM BOTH ENDS AT HEIGHT = 18 . 3814'=5. 6041M
CM FREQUE~NCY :28.5MHZ
CM GROUND(0) :EPSILON = 10 SIGMA=. 003
CE
GW 1,10, 0,0,7.62, 0,1.6914,5.6041, .010265













RPO ,1, 121, 1500 ,60, 0. 0,0,3,
RPO,1,121,1500,50,0.0,0,3,0
RPO,1,121,1500,40,0.0,0,3,0





CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 35'=10.668M
CM BOTH ENDS AT HEIGHT = 28 . 3788'=8. 6521M
CM FREQUENCY 28. 5MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,10.668, 0,1.6914,8.6521, .010265














RPD, 1, 121, 1500, 60, 0. 0,0,3,
RPO,1,121,1500,50,0.0,0,3,0
RPO, 1, 121, 1500,40, 0. 0,0,3,
RPO, 1, 121, 1500, 30, 0. 0,0 ,3,0
RPO,1,121,1500,20,0.0,0,3,0
RPO, 1, 121, 1500, 10, 0. 0,0,3,
RPO,1,121,1500,0.0.0.0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 50'=15.24M
CM BOTH ENDS AT HEIGHT = 43. 3750'=13. 2241M
CM FREQUENCY 28.5MHZ
CM GROUND(0) EPSILON = 10 SIGMA=. 003
CE
GW 1,10, 0,0,15.24, 0,1.6914,13.2241, .010265









RP1, 1, 121,0, 7. 62, 0. 0,0,3, 1609. 3
PLO,0,0,0
RPO ,1, 121, 1500 ,80, 0. 0,0 ,3,
RPO, 1, 121, 1500, 70 ,0. 0,0 ,3,
RPO,1,121,1500,5'0,0. 0,0,3,0
RPO,1, 121, 1500 ,40 ,0. 0,0,3,
RPO ,1, 121, 1500, 30, 0.0,0,3,
RPO,1,121,1500,20,0.0,0,3,0
RPO, 1, 121, 1500,10 ,O.0 ,0,3,
RPO, 1, 121, 1500,0,0. 0,0,3,
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
CM APEX HEIGHT ABOVE GROUND = 90'=27.432M
CM BOTH ENDS AT HEIGHT =25. 4161M=83. 3648'
CM FREQUENCY 28. 5MLHZ
CM GROUND(0) EPS'LON = 10 SIG,'IA=.003
CE
GW 1,10, 0,0,27.432, 0,1.6914,25.4161, .010265










RP1, 1, 121,0, 7. 62,0. 0,0,3, 1609. 3
PL0,0,0,0





RPO ,1, 21, 1500, 30,0.00,3 ,
RPO,1,1L._,1500,20,0.0,0,3,0
RPO ,1, 121, 1500, 10 ,0. 0,0 ,3,
RPO,1,121,1500,0,0.0,0,3,0
EN
CM GEOMETRY HALF-WAVELENGTH INVERTED VEE DIPOLE
cill APEX HEIGHT ABOVE GROUND =120'=36.576M
CM BOTH ENDS AT HEIGHT = 113. 3571'=34. 5601M
CM FREQUENCY 28.5MHZ
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 1,10, 0,0,36.576, 0,1.6914,34.5601, .010265












RPO ,1, 121. 1500 ,50 ,0. 0,0 ,3,
RPO, 1, 121, 1500 ,40,0. 0,0,3,
RPO, 1, 121, 1500, 30, 0.0,0,3,
RPO,1,121,1500,20,O. 0,0,3,0
RPO,1,121,1500,1O,O.0,O,3,0
RPO, 1, 121, 1500 ,0, 0. 0,0,3,0
EN
CM GEOMETRY QUARTER WAVELENGTH MONOPOLE
CM WITH QUARTER WAVELENGTH 4 RADIAL WIRES
C'M BURIED 2" =. 0508M DEEP
CM FREQUENCY 3. 8MHZ
CM WAVELENGTH (FOR SKY WAVES) =78. 9473M
50
CM WAVELENGTH (FOR GROUND WAVES) = 18. 939M
CM WIRE #12 ( RADIUS R=.010265M )
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 2,1, 0,0,0, 1.5773,0,-.0508, .010265
GW 3,2, 1.5773,0,-.0508, 4. 7337,0,-. 0508, .010265
GR 0,4










RPO, 1, 121, 1500, 80, 0. 0,0 ,3,




RPO, 1, 121, 1500, 30, 0. 0,0, 3,0
RPO, 1, 121, 1500, 20 ,0. 0,0,3,
RPO ,1, 121, 1500, 10 ,0. 0 ,,3,0
RPO,1,121,1500,O,0.0,0,3,0
EN
CM GEOMETRY QUARTER WAVELENGTH MONOPOLE
CM WITH QUARTER WAVELENGTH 15 RADIAL WIRES
CM BURIED 2" =. 0508M DEEP
CM FREQUENCY 3. 8MHZ
CM WAVELENGTH (FOR SKY WAVES) = 78. 9473M
CM WAVELENGTH (FOR GROUND WAVES) = 18. 939M
CM WIRE #12 ( RADIUS R=.010265M )
CM GROUND(0) EPSILON = 10 SIGMA=.003
CE
GW 2,1, 0,0,0, 1.5773,0,-.0508, .010265
GW 3,2, 1.5773,0,-.0508, 4. 7337,0,-. 0508, .010265
GR 0,15














RPO ,1, 121, 1500 ,40 ,0. 0 ,,3,
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